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Grasvpea ICR; Itorltyrus surivusl. a a drought-tolerant legume that can be grown for forage and grain.
“a potential value c 0 ecd a apt roycn fix Pt rv’. a’ drytand to at cc alti’ con aegume CII

crops. However, the agronomy of GP for the Central Great Plains region have nor been investigated. The
objective of this research was to compare the grain and biomass yield, as well as N accumulation of
CP relative to field pea PP n two planting configurations We carried out a year field experiment to
compare dmjland GP with Admiral yellow field pea (Pisum sofivum) in two configurations: (1) a wide
row spacing with lower population (WL) with 76-cm rows with 75kg seeds planted per ha, and (2) a
narrower row spacing with a higher population (NH) with 19-cm rows with 136kg seeds planted per
ha, We measured the biomass, grain yield, N content and soil water use, Our results show that the NH
treatment out-yielded the Wt treatment in both pea species. The GP had higher yield than PP on the
lowest yielding year, while PP yielded better when overall yields were higher Biumass production was
also higher fur the NH configuration, and CP was a higher biumass producer than PP over the. .3-year
study. The tiP had higher N concentration in shunts and seed compared to PP. indicating higher N-fixing
capacity. The PP matured faster than GP. and had marginally higher grain water use efficiency than tiP
Our results show that tiP is a viable alternative legume fur the Central Great Plains, with comparable
yields in low precipitation years. Hnwever, the lunger growing season required by tiP to mature has
water use implications in years web reduced water availability in mid to late summer.

published by Elseviet liv.

1. lntroductlon

Each -seeded cool-season legumes are desirable for fhe Central
Great Plains region because they avoid hot/dry weather during ger
mination and grain filling, and are hacvesfed early, before planting
of tile subsequent wiorer crop (e,g, winter Wheat Trificum oes
ovum). Grasspea has been produced in Europe, western Asia, and
Africa Osmari o.ocl Nersoyso. 1986), ao.d could be a good alterna
tive coop, [lie Ci’ is coo.side’red oroo.ght ce’s;sta:ot ::., ‘soccer or
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the few crop species codoctoy: a nacvesraoie yIeld. The ware
efficieocvof GP has been Wood to be reater rh.a oorher legoroes.

et t s_cc s
aoti—o,otrtuonai factors, and also cootaio variable conceocta.tioos of
ci 000 rotoxin ffoo [, 913.4 so rties’ sboolci. Isp c’onsu isocol 25 [3300

of a r.hverse diet,
Dryland agriculture in tile Central Great Plains consists pred.om

ioantiyofwinterwheat-sum.m.er fallow in which grain ishar’ested
only every other year, allowing for soil water recharge during the

- c:oi’respooding aothoo. i’d,: + 1 970 345 2.259; fax: +1 970 345 20S.
—is sddres cc Icr I ye’ss

fallow period, The main iimiting factor for crap yields in this semi-
add region is water, followed by N and P fertility, Soil recharge
is not very efficient during the summer months af the fallow
phase (Nielsen and Vigil, 2010), so it has been suggested that sum
mer crops should follow wheat for a more efficient use of water
(Peterson c’r al,, 199ff). Adding summer crops to increase the rota
tion intensity can have beneficial effects on soil quality, but there l,s
a tradeoff in terms of wheat yields VIll ,rorl iN :c’lsco, 1998). Water
use by ie’guns.e cover crOps 1.13 semiarid areas cap, rcisulr it, a subse
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during ychat ocnerwise wou.id have been a fallow p’ericsd. can. c’ause
a re ucrco ‘0 cci’ op to5 1050k ba on subsequent whea.t yield. ‘Picils
71010 pep,alt’y. noecevec. can he reduced ifrtce cover crop or forage is
rc7rtr:nareg early, allowIng Oar soil wcster cecisacge cr5 :are sumcroc

moNa ru S

Harves’ting and selling peas as fdrage or grain, rather than as a
covet crop Can offset some of the economic losses incurred due to
depressed wheat yield. However, selling the forage or grain m.eans
that less N is returned to the soil, so there is a cost—benefit consid
eration to this practice. While the present situation is not favorable
for co.ver cropping, the economics of N.2 fixation may likely change
in the coming years. Pern’lizer pdce increases will eventually make
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crop rotations withN2fixing legumes more economical, and inter
est in org.anic a:griculture m.akesN2fixation a desirable trait, even
if all of the legume bioma.ss is not returned to the soil as
a cover crop, In addition to the fertilizersavings borofit replace
ment. of fallow with a broadleaf crcp can minimize the loss of soil
through erosion, Because of this, drvland rotations containing peas
can produce g.reater crop biomass and soil carbon compared to
wheat—fallow (Sainju cc aL 2.007). In order to increase crop diver
sity, farmers should have at their disposal a variety of adapted
legume species, so research abcut r:ew legs me alternatives is war
ranted,

While GP has been grown successfully in both the sosttern and
northern plalns(Rao etal, 2005; Ran and Northup, 200$), no studies
about the agronomy ofGP have been carried out under the challengs
ing evaporative demand and low precipitation conditions found in
the high Central Plains, Grasspea is commonly grown using 76c.m
row spacing, in the cooler and wetter Northern Plains, However,
in the high Central Plains, peas (Pisum sotivum) are grown in nar
rawer row spacing in order to achieve quick leaf area development
and canopy closure for weed control, Previous studies on grasspea
in Canada, Australia. and the US used row spacings that spanned
from 18 to 60cm (Biederbeck and Bouman, ‘i 994: Rao and Northup,
200$; Sidd.ique at al,, 2001), Responses of legume performance to..
rtw Spbo 94y .“e”.’ hff6ttud ‘b.”y” ‘pLant 04d’it” (GesU be ‘41,’, 1’9942,
year/location (Lueschen at al,, 1992), as well as tillage and plant
ing tim.e (Oplinger and Philbmook, 1992), These variations in row
spacing and canopy density can enhance crop growth rate, dry mat
ter production, and grain yield (Bullock at al., 199$; Dc. Bmuin and
Pedersen, 2008), Row spacing, however, can have different effects
on crop yields depending on the latitude (Lee, 2006), so the opti
mal row spacing for a particular geographic location needs to be
determined. Water stress has also been shown to lessen the yield
advantage of narrow row spacing (Devlin at al., 1995). so multi-year
studies with varied precipitation are needed.

The objective of this study was to determine the production
potential of GP on the High Plains based on measurements of dry
matter production, seed yield, and water use efficiency in two dif
ferent planting configurations, and in a side-by-side comparison
with the more comrron FP,

2, Mater’ais and methods

The research plots were established on a Weld loam (fine,
smectitic, mesic Aridic Argiustolls) located at the USDA-AFT Cen
tral Great Plains Research Station (40,i5N, 103,15W). Prior to
the e,periment, four soil samples (0—20 cm depth’) were obtai.ned
from the research plots, sieved free of plant debris and’ rocks, and
sent for analysi.s to Olsen’s Agricultural Laboratory, Inc”, (McCook,
Nebraska), The soil had an average pH of 6,2(1:1 suspension), 1.,73
percent orga’.nic matter (loss-on.-ignition.), 0.E’2 mmhos cnr’ solu
ble salts, 29,8 ppm bicarbonate P, 670,5 ppm. NH4Oac-extractable
K, and. 36:39.’ :25 sand:silt:clay content, The area is under a semi
arid cli’mate with nearly 420 mm. ave..rage’.. annual precipitation, at
an elevation of 1384 m above sea level,

Th.e OP and PP were planted on .proso millet (Panicum mili’aceum.
L) residue in 4,5 s 9m plots’ within a randomized complete block
design, There were four replications, two planting configurations
(NH an”d WL) and two crop species for a total of 16 experiment
plots each y’”ear, Each year the plots were moved into a new adja
cent area in order to plant into m.illet residue, TFe OP cuitiva.r was
AC Greenfi” (Dakota Frontier .eeds, Flasher, ND), and the FPcultiva.r
was DS Admiral yellow pea, The seeds w’”ere coated with Micronoc
dry inn”culant (Texas Earth, Bmownfieid’., Texasi, Th’e average (stan’
dard deviationi of the soil mninera.l N (amm.onium. plus nitrate N) in
the 16 experimental plots was 79”SO mgN kg at planting time

in 200.7, and.’ no N fertilizer was applied during the 3-year experi
ment... Th.e seeds were sown in early M’ay each ye’.r, and the plots
wer’’e harvested in July, Everyy’ear, Prowl (pendi.me.th.alin) herbicide
was applied pre-em.ergence, and Select (ciethodim.) herbicide was
applied to control. gras’sy weeds, For the WL configuration, we used
a MaxEmerge Pius Vacumeter pia.nter (John Deere, Moline, illinois,
USA)’, For the lFcm rows, we used a John Deere 750 no-till grain
drill, Th””e in-row seeding..” density of the 76-cm” rows was m’aximized
in” order cc’ lessen the population difference betw’een planting con.
figumn:tion treatments, The 19-cm rows h’’ad 14 seeds per meter
length of row, while the 76-c’m rows had 31, At this seeding rates,
the po.pulation of the 19-cm row treatments wa.s 136kg seed ha”,
whIle that of the Wtwas 75kgha1.Becaus.e of th.e seeding popu
lation difference, this stu.dy cannot be seen as a strict comparison
of two different row’’.” s’’.pacings, but rather as two different planting
configurations that vary in their row spacing but have populations
aki’n to what farmers would use for each row spacing setting,

Soil pm”ofile water to 1-c” depth was m’.easured throughout the
growing season, One Delta T PR2 Probe (Delta-T Devices Ltd,, Cam

‘16 experimental plots, in the center of a planted row, Water use
efficiency (WUE) was calculated as:

Crop yield (kg ha”)
Water use (mm)

where water use was estimated as stored soil water at planting
minus ending water at harvest, plus growing season rain recorded
at a weather station located —300 m from the site.

2,2. Biomass and growth stage

Plots were sampled periodically during the growing season by
cutting a 122 c’m length of row at groun”d level, Samplings were
carried. out approximately every ‘two weeks in 2007 and 2008, but
only the biomass at harvest was sa”pled in 2009, The biomass f’ro’m
each plot was placed in mesh bags, dried at 60 C, and weighed,

Plants w’ere harvested atgrai.n maturity a.nd sampled in the same
m.anner’ as for the bio’mass, Th’’e dry biomass was separated by hand
into stems, lea”’es, seed, and pod shells. Harvest row segments were
not adjacent to areas sa’mpled fOr biom’’ass ea.rlier in the season.
The pod shells + leaves +stems, witho’ut the grain, were pooled to
cons””titute the plant sample for C and N analysis, Then, the plant and
grain sam’ples were ground separately with a Retsch mill (Retsch,
twain, G.ermany). Duplicate gro’und plant and grain samples from
each plot were analyzed for total C and N concentration with a
LECO CN-2.000 analyzer (LECO Corporation, St. Joseph, Ml)’.

M:Ineral N was analyzed at planting and at harvest in 2007, and
also in May 2008 (pre-plai’’t for the 2008 growii’g season), in order
to measure differences in N supplying capacity fOr the different
treatments, Mineral N was extracted from 10 g soil samples with
25 mLof2 M KC1. Nitrate NO3-N and a.mmonium. NH4-N were deter
mined using a Lachat Flow Injection Analyzer (Lach..at Instruments,
Loveland, Co..Iorado),



The 15 plots were placed on four randomized complete blocks.
The design was relocated and randomized every year when the
Lilots were established ny noctili planting directly into the previous
year’s millet stubble. The Proc GLM of SAS 9.2 )SAS Institute Inc..
tory, NCI was used to perform ANOVA, The mean separations were
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3, Resuks and discussion

)r7 Soilwciter

Growing season rainfall during the 3year experiment ranged
from 95 ti 250mm, with the highest numbers each year for GP,
due to the longergrowing season (Table I ),The soil waterdifference
between the first and last samplings of the season indicates the soil
water extraction for each species, and was higher in GP than in PP
for 2007 and 2008 (Table 1). Year 2009 was ur.usua.iiy wet and cool,
with surplus water availa.ble to the crops as indicated by the larger
aim ount of ending soil water relative to the previous years. 2008
had the lowest ending water, suggestIng that this was the most
water4i.mitii...ig.).iear.of the experiment.

The difference between beginning soil water at planting and
ending soil water had a year effect (P<0.0001), and a marginally
significant pea species effect P<0.10l. The lowest values were
recorded in 2009, because of high rainfall and cooler temperatures.
The GP extracted more water than PP in the drier years of 2007 and
2008. However, most of the soil water extraction occurred from
the 40cm depth and above, and there was little water extracted
from 1 in soil depth in any of the treatments, even during the drier
2008 year (data not shown). These results agree with Biederheck
and Bouman (1994) who found that GP extracted water prirnar
ily from the top 0.6m at the full bloom stage in Canada. However.
they also observed that during a drought year. considerable water
depletion occurred below ff6 m. Similar to our results. Siddciue
et ai. .7001) found that GP and C cicero had higher water extraction
than P. sarivum under conditions favorable for root penetration.

The ANOVA indicates that most of the variability in 9.rain yields
was due to planting configuration and year effects, not pea species
(Table 2). Throughout the 3y’ear study, grain yields ranged from
716 to 2956 kgh.a°, with the highest yields on the unusually wet
2009 summer (Table 3), The planting configuration effect was due
to thr. large 95% increase in yields in the NH over the WL (Table 33.
The species with year interaction (Table 2) occurred because GP
had a higher yield than PP when grown as NH in 2008 (Table 3 the
year with the least stored soil water (Table 1) and lowest yields.
The highest yield ITt the experiment was achievs.d byrne P.9 NH

1,, oc g’, . I u —P

specIes Is more n’siaznslve to higher rainfall •Fj.hlc 3). others have
r
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I. COOP). Our results indicate that GP and FP can out yield each

other elepending on envronmentai .nrlitis which in turn can
vary widely in the high altitude, semiarid, continental climate of
the Central Plains.

3.1. I3ioniass yield

Biomass at harvest followed similar ANOVA result p.atterns as
the grair. yield, except that there was a pea species effect hes.ides
the year and planting configuration main effects (Table 2). Biomass

was 88% higher for the NH than the WL. (Table 3), and the high
est amounts occurred on 2009 ((able 4), as with the grari yield.
This effect can be explained ny the ncreased effectiveness of the
rghrer row spacing, and because of the higher population n the
NH. Biomass was 17% higher for OP than PP for the 3ryear study
Lible 33.. In 2009. when PP grain yields outperformed OP. the

hiomass yield of OP was statistically higher than PP table 3. This
indicates th.at the harvest index of OP was reduced in 2009 n both
planting configuratIT ns. data not shown), Year 2.009 had a wetter
ttan average rowing season, hut most cf the increased precipi
tation came ri May and June, while july received only 48% of the
56mm average for the location. We hypothesize that the OP har
vest index is more sensitive to mid to late summer drought than
the PP because of it’s longer growing season.

Grain N, on a per ha basis, was affected by plantingconfiguration
and year, but not by species (‘table 2). These large differences in
grain N per ha (95% higher in the NH over th.e WL) are explained
by the grain yield differences between row treatments (Table 3).
Likewise, the grain N per ha was also largest in 2009 relative to the
previou.s two years, mainly due to the overall greater yields in both
pea species favored by the high rainfall (Table 3),

The amount of plant N per ha (which includes shoot plus leaves
and grain pod shells) was affected not only by row treatment and

ea bur aio h taco spei es C The OP averaged o higher
plant N per hectare compared to PP. and this difference was pro
nounced in 2007 and 2009 (table 3). The average increase in plant N
due to the OP was 16kg ha i for the 3-year study,The plant residue
N’ left by the peas may have important implications for sustainable
agriculture, because mineralization can supply N to the following
crop (Heal et al,, 1993’l. However, we observed that the above-
ground pea biomass is prone to blowing away during the windy
winters of the High Plains, so future research should investigate
ways to keep the residue in place such as planting mixtures of peas
with grassy crops. The planting configuration effect on plant N per
ha was mainly due to the 67% increase in the biomass produced by
the NH relative to the WL planting configuration (Table 3). As with
the grain N per ha, 2009 produced the most plant N per ha relative
to the other two years (Table 4),

The ANOVA indicates that there are pea species and year effects
on the grain N percent, but planting configuration had no effect
(Table 2). The OP had a 15% higher grain N concentration relative
to PP i,n the 3-year study, averaged across both planting configura
tions (Table 5). The grain N percent was highest in 2008, the most
water-limited year. Seed sink capacity can be negatively affected
during drought, resulting in decreased accumulation of starch arid
oil, As drought stress increases, protein concentration increases
o legumes so_h asn5rean iy max c Memll P in

I 9032), Field e.hs.ervah.ion s showed that OP had more noi.u
lotion in tOe roots than the PP although toe difference w as not

— — — - r ax i- o i e
rrat(o.’ In OP occl.jmre )mE’cause rise OP fixed inure. N than the PP

Others. hace found that (P ec! Is i’arricularl.v high, In protein aria
ccci).. i 00’4), Piart N percent, however, ci it) n.ot nave

year or row effects I. laTe Ci, indicating that residue quality for the
egume S not as affecrea as grain quality during low precipitation.

The pea species effect was due to the overall 15% higher percent N
content in OP plants relative to PP. which had differences in 2007
and 2009 FaTe 2).

Grain CN ratio had a year main effect according to the ANOVA
1Table 2), but was not different between planting configurations
or pea species. ‘[he grain C/N was highest in 2009 i bIn 4),
suggesting: that grain C/N ratio Increases when moisture condi
tions are conducive to higher yields, This is possibly due to a N



Table 1
Soil water cooi.ent (surface io 1 m depth). and rainfall dun the grasspea (C?) and field pea (F?) growing seasons, Precipitation was measured at the Central Great Plains
Research Station in Akron, Colorado, Each soil water value is the average, s 4. The pLanting configurations are 76cm rows with 75 kg seeds planted per ha WL), and 19cm
rows with 136 kg seeds planted per ha (NEC.

Planting configuration Beginning scsi water (mm) Ending soil water (mm) Diffe-tenre 5mm) Growth sea.son raids Besm)

20i.7
OP NH 236 122 5-19

PP NH 379 304 75 05
GO WE 7 SVS (12 -00

PP WE 323 252 71 .05

PP NH 75.5 1554 St 03

t-tecanse the GO S’s a Poorer S.C son, Slghuip rttroe oct01 accomwated wrtn the OP than the PP.

Table 2
Analysis of ‘artartre results fOr rue weld and nirropren carrahles Pies! cads-er r’onsrst of tue stems ieavsne 000 wettilt at harvest. pc cia-otter confisuratirn. sp Specres,

0 ads shOd itrnmas, at Gratis N PP ha. Plant N Pr ha Gnats N S mu’ weight Plant “-‘5 Is- secirn! Grato C - N rat to Sans 0. N Satin

kg ha - -

5 PP -

interactions sp. . yr. pc -. Vt 50. yr so. - or None sp. yr None sp. yr
3way

Table 3
Biomass, grain yield, and N content of grasspea (GO (and field pea (FE). The Duncan’s Multiple Range Test critical range )PvO,05) between pea species and between row
treatments is sf-own the planting configurations ai 7Cr in n’s s with ‘0 kg seeds planted per ha WE and 19cm rows with 136 kg seeds planti P pe ha NH

Planting configuration row spacing (cm) Grain yield (kg ham) - -

- Biomass yield (kg ha’°) C-rain N (kg ha-° Plant N (kg ha

2007
OP NH 1722 4554 79.9 40.4
PP NH 11199 4570 73,9 27.0
OP WE 985 2603 46.9 22.6
PP WE 1049 2462 40.1 12.4

2008
OP NH 1994 5315 93,3 26,9
PP NH 1065 2947 46,1 26,0
OP WE 738 1774 37,5 13.5
PP WE 7l6 1813 31.6 16.8

2009
OP NH 2075 7650 90.2 77.6
PP NH 2.957 6838 106.9 4071
OP WI, 1145 4600 4771 524
FP WE 1277 3189 4715 25,is

Critical range Between species or row treatments 249 6-03 10.3 7.0

Table 4
Grain and plant tissue N percentC.(N ratio at harvest and water os-ri siticrency averaged across two planting configurations-, two pea species. and three years. Plant values
so ttrrs.i ot the summed mass from ore stems .ease + pods as hervent \rrmbers not shartng a ssperscrrpt within a column are stristrsant lv different accotdrng to I he Duncan’s
Multiple Range ‘ist

-
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Fig. 3, Biomass v’ed ‘.5. watw use for the 3year study. dO peas .,re black mangles, peaco mb’ scircles. be so’Iline is tl-,e best lit for tne field pea data, and
the dusned lines the heel fit for the grasspea outa. Waler use was calculated as starting soil water mrnus endiCg Curl water, plus growIng season prectpltarros. lire planting
contrguranons are P6cm rows with “5kg seeds planted per ha, and 19cm rows w’th 36kg seeds planted p-er ha.

dilution effect from increased production of seed in wetter years.
Plant C/N was different between species, and there was also a year
effect /Tabie 7, Contrary to the grain C/N. the plant C/N ratio was
not highest in 2009, but in 2007. This may be explained by the
lack of a year effect on plant N percent. The plant C1N ratios in this
study ranged from 28 to 50 ‘TableS), The FP plant C/N ratio for
the experiment averaged 39, compared to 32 for GP, and this dif
ference was statistically significant, The higher residue quality of
GP could lead to more mineralization and rapid N supply to subse—
quent crops (Heal et aL 1997). The potentially available N from crop

TaMe 5
Grain and plant tissue N percent and C/N ratio at harvest between two pea species
a-.nd two planting configurations, Grasspeas ace (GP) and field peas are (P17,9/ant
values consisrof the stemse leaves + pods. The Duncan’s Multiple RangeTest cr/ri-cal
range (Ps0..D3) between pea 1.9cc/es and between row treatments is shown, Plant
N refers to the shoot, leaves, and rsrs pod shells. The planting confisuratloos are
P6cm rows wIth 73kg seeds planted per ha WI/. and 19cm cows vs/sb 136 kgsseds
sslaoted per ha iNN)-.

PP ‘001,, 3.5 11.-I-_S 0,9

3k 540 44 0’ ‘i$ 32,2
IN’ WI 31 04 1.3 i/irS
1k WI. 44 9.6 1’ 5

1003
1W NH 44 98 1,4 110
FR NH 3.6 11,7 1,1 41.8
OP WI. 3.1: 13.0 1.6 15,4
PP WI. .3.31 11,2 1.3 33.9

Critical range between species or cra 1,3 0.2 4.3

residues can reach nearly 60% of a cover crop total N. and depends
on the C/N of the material iVigil and Kneel. 1991). Incubation stud
ies have tried to quantify the critical Ci’N ratio of crop residues,
i.e. the C/N ratio where net N immobilization ends and N miner
alization begins. While the critical C/N ratios can be affected by
incubation conditions, the critical value can reach 40 for !ongterm
incubations (Vigil anti Kissel, 1991), ln this study, we show that
the C/N ratio of PP can surpass 40, where r.ineraiization potential
is minimal (Table 5). This was not true of the GP, indicating that
GP ‘has the capacity to retain a favorable C/N ratio for supplying N
to a subsequent crop across different season precipitation regimes.
Note, however, that mineral N (ammonium plus nitrate) measured
in the fallow period after the 2007 season averaged 12mg kg”1 for
PP plots, while GP plots had an average of ‘17mg kg”1 ,.A second
prtwpiant sampling before the 2008 growing season showed that
soil mineral N itscreased 139 less than 6mg kg”1 during the fallow
period, and while the net mineralization was overall small, it was
larger on PP prols d era flJ 1os mis suggests that the supol5
to subsequent cr-sps from these plots was minimized because Wi

nj the oiant N was roemoved with the grain at hatmest Also, much
N. s ,..e “ N. s s “v

cvlr’.ret WlflclS, Because 01 this we l3VDc,thesrze that any twa N that
may l.ave accunsulatesl rio e to m llera/l1’aton in tisese plots would
have, come mostly from rica ‘unto and soil organic matter,

3,5. Water ti/IC efficiency

There is a planting configuration effect/Pc 0.0001 for both the
grain WUE and hiomass W’tJE, When averaged across species, the
NH configuration had 89T and 81% greater grain WUE and hiornass
WUE than the WL ctinhguration respectively (Table 6). Pea species
cad onlg a marglnallo r,. 17caot effect on gram WJE j 15

and no statistical effect on the biom--ass W’UE. However, both GP

A

A
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somewhat lower grain WUE and leaves less preci.p.ita•.tion recharge
timefor a subsequent wintei’crop comparedto PP,whichare impor
tant considerations for Central Great Plains dryland systems. The
GP dried the soil more than PP during the growing season during
t.he two driest years of the experiment. Grasspea had more biomass
accumulation and N accumulation. in•.th.e bioo’. .ass and grai.nthanFP,
indicating better Nz-hxing capacity. The lower C.IN ratio and hi.gher
N2 hxation in. GE can r,ake it a more desh.vb.le choice as a cover
cr0p than FR Our results show that t.he 76-’c.rn row s.pacirsg recoin-’
m.ended by OP seed supphie.rs leads to lower yields and b omass

T,ib1 i
NareI use C’ri’CCenv ‘,OnE. Cf rhe -via peas ond zrasspeas. a’.’erwed aCrOss ihre years. The 01501105 v000gurar’orrs rows with 75 Ira seeds envied per ha Wv.
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CrasspCaiOS’i NH 52 22.8
WI 4.3 3201
Average 6.3 17.8

dOsed PP. NH averorte 6.1 23,4
OP and PP. WI average . 4.8 ‘13,0
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production in our geographic area. We have demonstrated that the
NH planting configuration is more productive and suitable. One of
the challenges of growing peas in the Central Great Plains reg.ion
is weed contts.l. We observed that regardless of planting configu
ration, tumbleweeds (Kochia scorporia, Salsotu Eberica can become
a problem in the lat.e .season unless good herbicide management is
in place.
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